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Imaging of transient in myocardial contraction and relaxation by measuring strain rate at
high temporal resolution

Hiroki YOSHIARA', Hideyuki HASEGAWA', Hiroshi KANAI, EJSUM', Motonao TANAKA, SJSUM’

Abstract

Purpose: Strain and strain rate imaging have been shown to be useful for assessment of regional myocardial function. However, the
mechanism of transition in myocardial contraction and relaxation remains unclear. In this study, we investigated the mechanism by
measuring myocardial strain rate at high temporal resolution. Method: The RF data of two young males were acquired in a typical
cross-sectional image (the transthoracic parasternal longitudinal-axis view) by scanning ultrasonic beams sparsely to improve tem-
poral resolution. In the periods around the R-wave in electrocardiogram (ECG) and the second heart sound in phonocardiogram
(PCG), the phased tracking method was applied to multiple points in the heart wall for estimation of the strain rate. Result: In the
case of transition from contraction to relaxation around the second heart sound, the right ventricle (RV) side preceded the left ven-
tricle (LV) side by 15 - 30 ms in the interventricular septum (IVS), and the epicardium preceded the endocardium by 100 - 130 ms
in the posterior wall. Furthermore, the spatial distribution of strain rate showed that there was a time lag between the apex side and
base side in contraction and relaxation. In particular, transition from the apex side to base side was found in the posterior wall.
Conclusion: Myocardial strain rate was measured at high temporal resolution. In vivo experimental results showed the possibility of
using this method for elucidation of the mechanism in myocardial contraction and relaxation.
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Fig. 1 Principle of measurement of strain rate distribution by shifting a layer. (a) Long-

axis view of left ventricle. (b) Method of shifting of a layer along the ultrasonic

beam at # = #,. (c) Application of phased tracking method to the points preset in

the heart wall at / = ¢,
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Fig.2 A cross-sectional image measured by conventional echocardiography. a A healthy

young male (subject A, 22 years old). b A healthy young male (subject B, 23

years old). The arrows show the directions of the five ultrasonic beams used for

measuring the velocities at multiple points for estimation of strain rate in the heart

wall
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Fig. 3 In vivo experimental results around the R-wave. (1) Subject A. (2) Subject B. (a):

Strain rate, .S; (#), superimposed on the M-mode image. (b): Electrocardiogram
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